Kinetics of early in vitro development of bovine in vivo- and in vitro-derived zygotes produced and/or cultured in chemically defined or serum-containing media.
The kinetics of the in vitro development of early embryos from bovine zygotes derived in vitro and in vitro were compared, investigating the effect of serum during in vitro maturation and fertilization (IVM-IVF) and in culture. Zygotes were collected from superovulated heifers or produced in vitro from immature oocytes with or without serum supplementation, and cultured subsequently in defined culture medium (SOFaaci) with or without serum supplementation. Time-lapse images were recorded every 0.5 h throughout the culture period. More in vivo- than in vitro-derived zygotes developed to the compact morula or blastocyst stages (87% versus 47-54%, respectively; P < 0.05). Embryo development was blocked predominantly at the second or fourth cell cycles (28 and 29%). However, blastomeres degenerated at all cleavage stages. Serum supplementation during IVM-IVF resulted in abnormally sized blastomeres at first cleavage (defined serum: 20-22% versus in vivo-derived: 8%, P < 0.05). The duration of the second, third and fifth cell cycles of in vivo-derived zygotes were 1-5 h shorter compared with those of in vitro-derived zygotes cultured under similar conditions (P < 0.05). However, the kinetics of embryo development was affected by serum during IVM-IVF and culture. The first and fourth cell cycles were prolonged by 4-5 h in the absence of serum during IVM-IVF, whereas the presence of serum during culture decreased the duration of the fourth cell cycle and triggered premature blastulation. The results of this study illustrate the differences and similarities between the morphology and developmental kinetics of in vivo- and in vitro-derived zygotes, and show how serum supplementation during IVM-IVF and culture can alter these parameters.